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'STUDIES ON ELASTOIDIN, hiii
ROLE OF DISULPHIDE LINKAGE
IN THE HYDROTHERMAL SHRINKAGE OF ELASTOIDIN

K. J. KepLava, N. RAMANATHAN & Y. Navupamma
Central Leather Research Institute, Madras

The prominent role of disulphide linkage in hydrothermal shrinkage

" of elastoidin is duscussed. The shrinkage temperature of elastoidin is consi-

. derably reduced when treated with lime and arsenic sulphide. The lowering

of Ts is less when elastoidin is first treated with lime and then with disulphide
linkage breaking agent, which is due to ‘immunisation’,

Elastoidin belongs to the collagen class
of proteing bossessing better hydrother-
mal stability than mammalian collagen,
though its hydroxyproline and proline
content is low.! The better hydrotherma?

stability of elastoidin was attributed to

the small amount of cystine,? hydrogen
bridge forming potency of large amounts
of tyrosine3 and peroxide linkages involv-
ing tyrosine residues.2

If the small amount of cystine (0-35%)
contributes significantly to the hiydro-
thermal stability of elastoidin, treatment
with a suitable disulphide bond breaking
agent should reduce its shrinkage tem-
berature. Lime (L) and arsenic sulphide
(AS) paste was chosen as disulphide lin-
kage breaking agent because it does not
swell collagen or elastoidin owing to the

poor osmotic effect of Cat++ or AS+H+4.

Hence there is little possibility of alkali
hydrolysis leading to weakening of the
structure of elastoidin. This is also prov-

ed herein by the shrinkage. Eehaviour of
rat tail tendon (RTT) which does not
contain the -S-S- linkage,

The shrinkage temperatures of elastoi-
din and RTT treated with saturated lime
were also determined for ascertaining the
influence of lime present in excess in the
lime and arsenic sulphide paste on their
hydrothermal stability.

Experimental

 Preparation  of  elastoidin: Fibres
teased out from shark fish fins were
treated with trypsin for 48 hours main-
taining the pi-I at 8°2 and temperature at
37°C. The fibres, after washing well with
water, were preserved at 4°C in 0-5M
saline water.

- Preparation of RTT: Teased oui fib-

res were washed well, treated with 0-5M
salt solution and then preserved at 4°C.



Table £

SHRINKAGE BEHAVIOUR OF ELASTOIDIN AND RIT

S.No.  Sample No. Treatment Property
' determined  Elastoidin RTT
1 i 4 Raw Ts°C 62 55
2 64
2 1 Lime water » 62 56
2 treated 61
3 1 Lime water » 61 54
2 treated & then delimed 61
4 1 L 4 AS treated » 42 56
2 46
5 1 L + AS treated ” 41 54
2 and delimed 45
6 2 Raw LS (%) 72 76
2 L+ AS treated » 74 72
2 L+ AS treated » % 74
and delimed
2 Saturated lime treated 76 75
7 2 Raw LR (%) 21 10
2 L+ AS treated ” 10 12
2 L 4.AS treated » 8 8
and delimed
2 Saturated lime treated 24 9
Z ‘Saturated lime treated 23 10
and delimed
LS — Linear ‘shrinkage; LR — Linear recovery.
Preparation of lime and arsenic sul- soaked in water for 30 minutes. They

phide paste: 500 g. of quick Iime (Ca0)
powder was treated with 50 g. arsenic
sulphide; hot water (70°C) was sprinkl-
ed over it when, due to the exothermic
reaction, caleium sulphydrate was formed
along with arsenic hydroxide, ealcium
hydrexide, calcium sulphide and arsenic
sulphide 4® ’

Shrinkage - measurements: Elasteidin
and. RTT were .thomoughly'washed. and

were then treated with lime and arsenic
sulphide overnight or for 48 hours.
Fibres were washed well with distilled
water to free them from the adheiing
chemicals. Finally they were treated with
1% ammonium sulphate solution te. re-
move the possible traces of lime. The
shrinkage temperature, and. linear shrin=
kage and recevery properties of .raw
limed. and delimed fibres were determins
ed by the micro shrinkage method,?



The T, of elastoidin and RTT treated.

only with lime and then with ammonium
sulphate was also' determined at the
limed and delimed stages for tne pur-
Pose of comparison.

Results and discussion

It is seen from Table 1 that there is
no ditference in T, either (1) between
fresh and L or L + AS treated or (i)
between L or L 4- AS treated and corres-
ponding delimed RTT. While elastoidin
treated with lime alone behaved in a
similar manner, a significant difference
in T of raw and L. 4+ AS treated elas-
toidin is noticed; Ty of the latter sam-
ples is considerably lower than the for-
mer by 18-20°C (sample 1). This diff-
erence is quite appreciable.

It may also be seen that linear shrin-
kage and linear recovery of RTT and
linear shrinkage of elastoidin are not
affected by lime or lime and arsenic sul-
phide treatment. But linear recovery of
lime and arsenic sulphide treated elas-
toidin is considerably reduced.

Absence of any difference in T, of
fresh limed or lime and arsenic sulphide
treated and corresponding delimed RTT
is due to the deliming effect of distilied
water on' fibres limed by either of the
methods:? The deliming effect of distilled
water is also responsible for the absence
of a difference in T of raw, lime treated
and subsequently delimed elastoidin.

On treating elastoidin with lime and
arsenic sulphide paste, calcium ‘sulphy-
drate [Ca(SH),] bresent perhaps reacts
with the -S-S- linkage of elastoidin as
follows resulting in the rupture of di-
sulpihde bridge lowering. the T,.

2 Ca(SH)z + RS-S-R — 2 Cas &
2. R.SH -where R represents peptide

chains “eross bonded togethes by -S.S-

linkage of cystine. [A two step reaction

with the intermediate formation of a sul-
phonic acid is also possible though the
net reaction is the same as ahove.5}

Since hydrophobic bond characteristic
of:the -S-S- bridge of cystine is stable
up to ‘about 60°C,” rupture of disulphide
bridge results in disappearance of this
characteristic; this phenomenon perhaps
aids in lowering the T, of lime and arse-
nic sulphide treated elastoidin to a small
extent, '

Considerable lowering in the linear
recovery value of elastoidin on lime and
arsenic sulphide treatment indicates the
significant role of -S-S- linkage in hydro-
thermal recovery. This supports the ear-
lier view8 that the good recovery of
denatured, elastoidin can be attributed
to -5-S- linkage involving cystine, The
fact is further confirmed by the less low-
ering of the T, (8°C) of elastoidin pre-
treated with saturated lime water over-
night and then retreated with lime and
arsenic sulphide for 24 hours. The fibre
was washed, as before, to free i from
adhering chemicals before carrying out
the T, measurements.

Pretreatment with Ca (OH) 5 perhaps
stabilises the -S-S- linkage ‘due to im-
munisation caused by the formation of
-—CHQ-S-Ca-S-CHZ-’ bridge containing
nonionisable calcium® or lanthionine
bridge -CH,-S-CH,-.10, 11 Obviously T,
of RTT subjected to similar treatment is
not affected’ due to the absence of the
-S-S- linkage. Hence it is concluded that
the disulphide linkage in elastoidin plays



4 prominent role-in its hydrothermal sta-
bility.

Acknowledgment

This research has been financed in part

by a grant made by the United States
Dept. of Agriculture, Agricultural Re-
search Service under PL 480.

REFERENECES

1. John, J. & Harrington, W. F.,, J. Mol.
Biol,, 9, 269  (1964).

2. J oseph, K. T, Mohanaradhakrishnan, V.
& Ramanathan, N., Leath. Sci., 10, 413 -(1963).

3.. Deasj, c, J. Am. Leather Chemists
Assoc, 57, ‘576 (1959).

4 McLaughlin, G. & Theis, E. R, The
chemistry "of leather manufacture, Reinhold
Publishing Corpn,, New York, p. 225. (1945).

8. tollar, R. M, Fhe chemistiy and tech-.
nology of leather (Eds: - O'Flaherty et al).
Vol. I, Reinhold Publishing Corpn., New York,
p. 297 (1956). '

6. Merril, H. B., The chemistry and tech-

“nology of leather (Eds: O’Flaherty et al.) Vol

I, Reinhold Publishing Corpn., New York, p.

257 (1956).

7. “Scheraga, H A., The protein (Ed: H.
Neurath), Vol. I, Academic Press, ‘New York,
p. 478 (1963).

8. Mandelkern, L., Annual Review of Phy~
sical Chemist'i'y, 15, 421 (1964). )

9. Mekay, R., J. Soc. Leather Trades Che-
mists, 35, 382 (1951).

10. Horn, M. J, Jonnes, D. B. & Ringel,
s. J., J. Biol. Chem.; 138, 141 (1941).

11. Show, W. G. & Lollar, R. M., J. Am,
Leather Chemists Assoc., 49, 201 (1954).. }



